Kon
Homep NPOAYKTbI ®PEPMEHTALIUU

Obwas @Gapmaxoneiinas cmamvs pacnpocmMpaHsaemcs Ha  NpooOyKmbl,
nomyyaemvie  nymem — npoyecca — (epmenmayuu 8  8ude  MemadoIUmos
MUKPOOp2aHu3mMos8-npooyyenmos. Codepoicanue OaumHoU obwel Gapmakoneuou
cmamol He OMHOCUMCSL

— K 8AKYUHAM 0151 MEOUYUHCKO20 UU BeMEPUHAPHO2O NPUMEHEHUS,

— K JIeKAPCMBEHHbIM CPeOCmB8aM, NOLYYAEMbIM U3 HEeNPepblGHbIX KAEMOUYHbIX
JIUHULL 4el08e4eCK020 Ul HCUBOMHO20 NPOUCXOHNCOCHUS,

— K yenegviM NpooOykmam gepmenmayuu 8 sude 6eikos, OUOCUHME3 KOMOPbIX
OCYWecmennemes 6 MAmpUudHblX Npoyeccax MpAaHCKpunyuu u mpancasyuu
HYKJIEUHOBbIX  KUCTOM, 6He  3aeucumocmu  om  ux  nociedyroueu
HOCMMPAHCIAYUOHHOU MOOUPUKAYUU,

— K IeKAPCMBEHHBIM CPEOCMBAM, NOJYYAEMbIM NOLYCUHMEMUYeCKUM nymem u3
NPOOYKMOo8 epmenmayuuy u nymem OUOKAMAIUMULECKO20 NPeBpaAeHUs;

— K YelbHOU KOHYEHMPUPOBAHHOU OUOMACCe UL CbIPbIO 05l (hepMeHmayuu.

B oannoii obweii papmakonetinoti cmamve npugeoenvl 0dOwue mpebo8anus K
paspabomke u npouzsoocmsy npooykmos Gepmenmayuu. OHU He SGIAIOMCA
gceobvemnOwuMU  ONIs1  KANCO020  KOHKpemHO20 — caydas. JlonoaHumenvHole
mpeboanus Mo2ym 0vbimb NPeOCmasilenbl 8 YACMHOU apMaKoneluHol cmamoe Uil
VCMAHO0BEHbL YNOJHOMOYEHHBIM OPCAHOM.

OIIPEAEJIEHUE

B Hacrosimiet o6mieit hapmMakoneiHol cTaThe Moj IpoayKTaMu GhepMeHTaIuu
MO/Ipa3yMeBarOT cyOcTaHIuU 111 (hapMaleBTUYECKOTO MPUMEHEHUSI U TPOAYKTHI,
MOJIy4aeMble IMyTeM KOHTPOJIUPYEeMOil ¢depMeHTAIH, SBISIONIUECS MEePBUYHBIMU
WIN BTOPUYHBIMU META0OIUTAMU MHUKPOOPTaHU3MOB-TIPOAYIeHTOB. K Takum
MeTaboJIMTaM OTHOCSITCS BUTAMUHBI, AMHUHOKHUCIIOTHI, aHTUOMOTHUKH, aTKAJTOUIBI H
nmoicaxapuabl. B kadecTBE MHKPOOPTaHM3MOB-TIPOAYIIEHTOB MOTYT  OBITh
MCITOJIb30BAHBI OakTepun, TPOAOKH, TpUOHI u MUKPOBOJIOPOCIIH,
MOAU(UITUPOBAHHBIE KaK TPAAWIMOHHBIMA METOJIaMH, TaK W C TPUMEHECHUEM
texHoyioruu pekomOuaanTHou JTHK (p/ITHK).

[TpoaykTel depMeHTAIITE MOTYT OBITH MOJYYEHBI B TIPOIECCE MEPUOTUUECKON
WM HETPEPBIBHOW (PEpMEHTAIMH C MOCIECAYIONUMHA TEXHOJIOTHUYESCKUMU CTaMSIMU
AKCTPaKIUH, KOHIICHTPUPOBAHWS, BBIJICTICHUS U OUYHCTKH.

I[MTPON3BOJACTBO



IIpon3BOACTBO [MOJKHO OBITH OCHOBAaHO Ha IpoOLEcCce, KOTOPBIA ObLI
BaJIUAUPOBAH M MOATBEPAMI CBOIO HNPUrogHOCTb. OObEeM BamuAalMi 3aBUCUT OT
KPUTUYHOCTH KaKJI0T'O U3 3TANOB TEXHOJOTUYECKOIO Mpoliecca.

XAPAKTEPUCTUKA MUKPOOPT' AHU3MA-ITPOJAYLIEHTA

Uctopus  (mpoucxXoxkaeHHe, MCTOYHUK)  MHKPOOPraHu3Ma-npoayleHTa,
UCIIOJIb3YEMOI'0 B IIPOM3BOJICTBEHHOM Mpolecce, JoOKyMeHTupyetcs. JlomkHa ObITh
YCTAHOBJIEHA XapaKTEpUCTHKAa MHMKPOOpPraHM3Ma, KOTOpas MOXET BKIKOYATh
OIIPEJEIICHUE (peHotuna MUKPOOPTaHU3MA, MaKpOCKOIMYECKUE u
MUKPOCKOITUYECKUE METObl, OMOXUMHUUYECKHE UCIIBITAHUS, U NP HEOOXOIUMOCTH,
ONpENENICHNEe TEHOTHNAa  MHUKPOOPTaHM3Ma U MOJIEKYJSPHO-TEHETUYECKUE
UCIIBITAHUS.

[MPOOECCBI C HMCIIOJIbB3OBAHMEM CHUCTEMBI ITOCEBHbBIX
MATEPUAJIOB

I'maubiii 6ank kietok (I'BK) mpencraBmsier co0oil TOMOTEHHYIO CYCIIEH3UIO
Wi TMoGUIN3aT M3 HUCXOJHOTO IIyJia KJIETOK, KOTOPBIE pacCIpeAeisiioT II0
UHAUBUAYATBHBIM €MKOCTSIM U XpPaHAT B 3aJaHHBIX YCIOBHIX. KH3HECTIOCOOHOCTH
U TPOAYKTHMBHOCTH KIJIETOK MpPH BBIOPAHHBIX YCIOBUSX XpaHEHUS, a TaKXKe HX
OPUTOJHOCTh JJI BBOJA B MPOM3BOJCTBEHHBIN MPOLECC MOCIE XPAHEHUS JOJIKHBI
OBITH IMOJITBEPIKICHBI HAJJICKAIITUM CITOCOOOM.

Bocnponszsenenne I'bK MOXHO BBITIOJTHATH MPU MTOMOIIY CUCTEMBI ITOCEBHBIX
MaTepHuajoB, UCIIOIb3YEMBIX ISl CO3JjaHus pabodero 0aHKa KIETOK.

PaGounii Gank knetox (PBK) - roMmorennas cycneHsus wid JTuopuIN3aT
KJIETOYHOTO MaTepuana, otoopanHas u3 ['bBK u pacnpenenennas B paBHbIX 00beMax
110 UHIWBU1YaJIbHBIM €MKOCTSIM ISl XpaHEHUs (HallpUMep, B )KHJIKOM a30Te).

[Ipon3BOACTBO MOXKET OCYIIECTBIATHCSA INMEPUOAUYECKUM WIIA HENPEPHIBHBIM
KyJIbTUBUPOBAHUEM U MOKET OBITH MPEKPAIIEHO MPHU OTMPEIEICHHBIX YCIOBUSX.

Bce emkxoctn 0aHKa KIETOK JOKHBI XPAHUTHCS B OJMHAKOBBIX YCIOBHSIX.
[locne wm3BiedYeHUsT U3 XpaHWIUIIA OTACJbHBIE aMITyJbl, BHUAJIbI, MPOOUPKU WU
(b1akoHBI KyJIbTypadbHbIC B OaHK KJIETOK HE BO3BpAIIAIOT.

[MPOLECCHI, CBA3AHHBIE C 3TAITAMU POCTA B KVIJIBTYPAX
KJIETOK

Conepxumoe emkoctd u3 PBK wmcmonb3yror (mpu HEOOXOAMMOCTH, IOCIE

peCYCHCHI[I/IpOBaHI/ISI) AJI1 IPUTOTOBJIICHUA MHOKYJIISAATA B HOI[XOI[?IHleﬁ MUTATEIILHOM
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cpene. Ilociie cOOTBETCTBYIONIETO MEPUOAA POCTa MOJYUYEHHbIE KYIbTYpPbl KIETOK
UCTIONB3YIOT JUIS MHUIUAIMY Tporiecca pepMeHTanuu (Ipu HeOOXOAMMOCTH, TTOCIIe
NpeJBApUTEILHOTO  KYJIBTHBUPOBaHUS B mpendepmeHrepe). Ycnosus,
UCIIOJIb3yEeMblE€ Ha KaKJIOM 3Tale Mpolecca, JOJKHBI ObITh 3aJOKYMEHTUPOBAHbBI U
CTPOro COOJIIOJIEHBI IPU KaXKJI0M IIPOU3BOICTBEHHOM LIUKIIE.

KOHTPOJIb U3BMEHEHUI

Ecnu B x0/1€ mpOU3BOJICTBEHHOTO MpoLEecca MPOUCXOIAT U3MEHEHHUSI, KOTOPHIE
CYIIECTBEHHBIM 00pa3oM MOTYT H3MEHUTHh Npodwin npumeced MNPOAYKTa, TO
KPUTHUYECKUE CTAINHU MPOU3BOACTBA, CBSI3AHHBIE C 3TUMHU U3MEHEHUSIMU, MOJIJICKAT
peBaNMAAILIAH.

Ecnu W3MEHEHUE 3aTparuBaeT cam MUKPOOPTraHU3M-TIPOAYIIEHT,
UCIIOJI3YEMBI B MPOU3BOJACTBE, U BJICUET 3a COOON CYIIECTBEHHOE HM3MEHCHHE B
npoduie MpuMecH MPOJYKTa, TO BCE KPUTUUYECKUE CTAJUHM TPOU3BOJICTBEHHOTO
MpoIecca, CBSI3aHHBIE C 3TUM HM3MEHEHHEM, B YACTHOCTH, MPOLEAYPHl OYUCTKU U
BBIJICTICHUS TAKXKE TMOJJIEkKAT PEBATUIALINM.

Pepanumarust BkIIr04aeT B ceOsl MOJATBEPKJICHUE TOTO, YTO HOBBIC MPUMECH B
NPOJYKTE, TMOSIBUBIIUECS BCJIEICTBUE H3MEHEHUH, MOTYT HaJJIeXalluM o00pa3oM
KOHTPOJIMPOBATHCS B XOJI€ MPOM3BOJICTBEHHOrO IMpoiiecca. [Ipu HEoOX0auMoCTH,
JOJIKHBI OBITh BBEJICHBI JOMOJHUTENIbHBIE WM aJbTEePHATUBHBIC MCIBITAHUS C
YCTaHOBJIEHUEM COOTBETCTBYIOIIMX MIPEAEIIOB. Ecnu U3MEHEHHE B
TEXHOJIOTUYECKOM TIPOLECCE WIM MHUKPOOPTaHU3ME-NPOAYLEHTE TMPUBOJIUT K
YBEJIMYEHUIO YPOBHSI YK€ CYIIECTBYIOIIEH NPUMECH, TO MPUEMIIEMOCTb TAKOTO
YBEJIMUEHHUS JI0JKHA OBITh OI[EHEHA.

[Ipu 3amene ['bK kputnueckue ctaauu MpoOU3BOJACTBEHHOTO MPOLECCA JOIAKHbI
OBITh TOBTOPHO BaJlUIWPOBaHBI B 00BEME, JOCTATOYHBIM MJIS TOJATBEPKICHUS
OTCYTCTBHUSI HEOJIAarOMPUATHBIX U3MEHEHHI B KaueCTBE M O€30MacHOCTH MPOAYKTA.
Eciu B mpomecc BBOAUTCS MOAMQPUIIMPOBAHHBIA WM HOBBIM MHUKPOOPTaHU3M-
MPOIYIEHT, TO 0c000€ BHHUMAaHUE CIEAYeT YJEIUTh BO3MOXKHBIM H3MEHECHHSIM B
npoduie mpumMeceit IpoayKTa.

NCXOIHOE CBIPBE

HcxonHoe chipbe, uUCHoONb3yeMoe s Tmpouecca (epMeHTauu WId Ha
MOCHEAYIOIMINX TEXHOJOTUYECKUX  CTaIMsIX [MPOU3BOJACTBA JOJIKHO HUMETh
COOTBETCTBYIOIIEE CBOEM Lienu KadecTBO. ChIpbe MPOBEPSIIOT Ha COOTBETCTBUE
nerctByomuM cnenudukanusiM. Ocoboe BHUMAHHUE CIEAYET YAEIATh YPOBHIO
CBOOOJIHOTO THUCTHUJMHA B PBIOHBIX NENTOHAX, IMOCKOJbKY €ro MNPHUCYTCTBUE B
OMPEICJICHHBIX YCIOBUSIX MOKET MPUBOJAUTH K 00pa30BaHUIO TUCTAMUHA.
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YpoBHU OHOOTHYECKON HAarpy3KH B MUTATEILHON cpe/ie WK M01aBaeMOM ISt
a’paliuu BO3AyXE JOJKHBI OBITh CHIKEHBI 1O YPOBHSI TapaHTUPYIOIIETO, YTO
BEpOsITHAsE MUKPOOHAasi KOHTAMHUHAIUSI HE OKa)XKeT HEOJarompusiTHOIO BO3JECUCTBUS
Ha KayeCTBO, YACTOTY U O€30IaCHOCTh MPOAYKTA.

JlobaBineHue  KOMIIOHEHTOB, TaKUX  Kak  [HTaTelIbHbIe  BEIECTBA,
MpEAIIECTBEHHUKA W CcyOcTparbl, BO BpeMs (epMEHTaluu MpPOBOJAT B
ACENTUYECKUX YCIOBUSIX.

KOHTPOJIb B ITPOLECCE ITPOU3BOACTBA

KOHTpOJIB nmponecca MIpou3BOACTBA OCYIICCTBIIANOT  JJIA oOecneyeHus
MOCTOSIHCTBA YCIIOBUM BO BpeMs ()epMEHTAIMU U MOCIEAYIONUX ATAllOB 00pabOTKH,
ada TaKXC IJId oOecrneyeHnsT KayecTBa BBIACIIEICMOI'O TIPOAYKTA. Oco00e BHUMaHUE
CIIelyeT YAENATh CIIOCOOHOCTH MPUMEHSIEMBIX CPEJICTB KOHTPOJS OOHapy>KUBAaTh
JIIO6yIO MI/IKpO6HyIO KOHTaMHWHAIlUK0, KOTOpAasA OTPHUIATCIIBHO BJIMACT HA KA4YCCTBO,
YUCTOTY U 0€30MaCHOCTh MPOJIYKTA.

YcaoBus IMPOU3BOACTBA MOI'YT KOHTPOJIIMPOBATHCA C IOMOIIBIO IMOAXOAAIINX
npoueayp, HampuMmep, MPOBEPKU U PETYIUPOBAHUS.

— TEeMIIepaTypHhl,

— pH;

— CKOPOCTH aapaHI/II/I;

— CKOPOCTH HepeMGHII/IBaHI/I}I;

— JIaBJICHUS,

a TaKKe MOCPEACTBOM MOHUTOPHUHTA KOHLICHTPALIUHU 1IEJI€BOTO IIPOAYKTA.

TEXHOJIOITMYECKHUE CTAANU ITOCJIE ITPOUECCA ®EPMEHTAILIMN

[lo okonuanuum mporecca (pepMeHTaMd  MHUKPOOPTaHU3M-TIPOAYIIECHT
WHAKTUBUPYIOT WM yAausioT. JlampHelmass oOpaboTka TmpeaHa3zHadeHa st
YAAJIEHUST OCTAaTKOB KYJbTYpPajJbHOM Cpeabl [0 MPUEMIIEMOrO YpPOBHSA W
MOATBEPKACHUS TTOCTOSHCTBA TPEOyeMOro Ka4ecTBa MoJy4aeMoro mpoayKTa.

MoryT UCIIOIB30BaTHCS PA3IMYHBIC TPOIECCH OYNUCTKH, HAPUMEp, 00padoTKa
AKTUBHPOBAHHBIM yTJIeM, YAbTPAaQWIbTpAUsl ¥ OKCTPAKIUS PACTBOPUTEIIEM.
HeoOxomuMo mpomeMOHCTPUPOBATh, UYTO BBIOpAHHBIE TPOIEAYPHI CBOIAT K
MHHUMYMY WJIH YCTPAHSOT:

— OCTaTKM MHUKPOOPraHW3Ma-MpPOAYIIEHTAa, MUTATEIbHBIX CpPEel, CYyOCTpPaTOB U
MPEIIIECTBEHHUKOB,;

— HEeXeJNaTelbHble MPOJIYKThl TpaHChOpMalUK CyOCTpPaTOB W MPEAIIECTBEH-
HUKOB;



— THCTaMHMH W JIpyrue OMOTE€HHbIE aMHUHBI U3 PBIOBI U PBIOHBIX MPOIYKTOB,
HCIIOJIb3YEMBIX B KAYECTBE UCXOAHOTO CHIPBSI.

[Ipy HEOOXOOUMOCTH BBINOJHIIOT COOTBETCTBYIOIIME HCMBITAHUSA JUOO0 B
IIPOLIECCE KOHTPOJIS IPOU3BOACTBA, TM00 HA BBIJECIEHHOM NMPOIYKTE (PEPMEHTALUH.

NIEHTUOUKALMA, NCIIBITAHUA " KOJIMYECTBEHHOE
OIIPEAEJIEHUE

Tp€6OBaHI/IH, KOTOPBIM JOJIDKHO COOTBCTCTBOBATHL JICKAPCTBCHHOC CPCIACTBO B
TCUCHHUC BCCTO CPOKA 'OJHOCTHU (chKa XpaHeHI/ISI), d TAKKC KOHKPCTHBIC MCTOJAUKHU
HUCIBITAaHUM YKa3bIBAOTCA B HaCTHBIX (I)apMaKOHCﬁHBIX CTaTbiAX.
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